Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.004 Å; R factor = 0.043; wR factor = 0.112; data-to-parameter ratio = 18.1. Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.112 S = 0.89 6619 reflections 365 parameters H-atom parameters constrained Á max = 0.30 e Å À3 Á min = À0.23 e Å À3
The title compound, C 16 H 20 N 2 O 2 , was obtained by catalytic asymmetric cycloaddition of trans-3-propylacrolein with 1benzylidenepyrazolid-3-one betaine. There are two symmetryindependent molecules in the asymmetric unit. In both molecules, the two five-membered heterocyclic rings adopt envelope conformations.
Related literature
For the biological activity of bicylic pyrazolidinone derivatives, see: Indelicato & Pasini (1988) ; Jungheim & Sigmund (1987) . For synthetic methods of five-membered bicyclic heterocycles, see: Chen et al. (2006 Chen et al. ( , 2007 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0257 (9) 0.0238 (9) 0.0185 (9) −0.0027 (7) 0.0015 (7) −0.0093 (7) N1 0.0192 (9) 0.0164 (10) 0.0148 (10) 0.0001 (8) −0.0005 (8) −0.0051 (7) N2 0.0186 (9) 0.0161 (10) 0.0147 (10) −0.0001 (7) 0.0003 (8) −0.0041 (7) (12) 0.0001 (9) −0.0033 (10) −0.0101 (10) C6 0.0144 (11) 0.0195 (12) 0.0192 (12) 0.0015 (9) −0.0047 (9) −0.0082 (9) C7 0.0205 (11) 0.0169 (11) 0.0173 (12) −0.0025 (9) −0.0018 (9) −0.0082 (9) C8 0.0183 (11) 0.0172 (11) 0.0159 (11) 0.0004 (9) −0.0001 (9) −0.0064 (9) C9 0.0157 (11) 0.0174 (11) 0.0186 (12) 0.0008 (9) −0.0020 (9) −0.0081 (9) C10 0.0195 (11) 0.0198 (12) 0.0210 (12) −0.0031 (9) 0.0001 (9) −0.0094 (9) C11 0.0246 (12) 0.0185 (12) 0.0225 (13) −0.0004 (10) −0.0030 (10) −0.0068 (10) C12 0.0433 (16) 0.0225 (14) 0.0423 (17) 0.0022 (11) −0.0065 (13) −0.0162 (12) C13 0.0188 (11) 0.0244 (13) 0.0231 (13) 0.0015 (9) −0.0035 (10) −0.0100 (10) C14 0.0186 (11) 0.0205 (12) 0.0255 (13) −0.0004 (9) 0.0016 (10) −0.0115 (10) C15 0.0201 (11) 0.0194 (12) 0.0199 (13) −0.0037 (9) 0.0008 (9) −0.0108 (10) C16 0.0197 (12) 0.0240 (13) 0.0207 (13) −0.0032 (10) −0.0055 (10) −0.0022 (10) O3 0.0236 (9) 0.0385 (11) 0.0368 (11) −0.0081 (8) −0.0111 (8) −0.0039 (8) O4
0.0277 (9) 0.0255 (9) 0.0189 (9) −0.0003 (7) −0.0049 (7) −0.0105 (7) N3 0.0213 (10) 0.0181 (10) 0.0148 (10 
